Binding of monoclonal antibodies that inhibit spleen colony formation to leukemic cell lines.
Clonogenic tumor cells and normal stem cells share the property of extensive proliferative potential. Normal stem cells are under stringent growth restraint and respond to appropriate differentiation signals, whereas tumor stem cells have lost the ability to respond normally to these controls. In an attempt to define cell surface molecules involved in the control of hemopoietic cell proliferation and differentiation, we have produced 5 monoclonal antibodies against antigens held in common between hemopoietic stem cells and the Abelson virus-induced pre-B-lymphoma cells from which they were derived. Four of these monoclonal antibodies produced greater than 90% reduction of spleen colony-forming cells, whereas the other bound to a subpopulation (60 to 70%) of spleen colony-forming cells at plateau values. The expression of antigens recognized by these and two other anti-stem cell monoclonal antibodies has been shown to correlate with the differentiation status of a panel of tumor cell lines, with greater expression being observed on cells more closely resembling the pluripotent stem cell than mature hemopoietic cells. Immunoperoxidase staining of bone marrow showed that these antigens are mainly expressed by monocytes and blast cells. Treatment of bone marrow cells with those antibodies which extensively inhibited spleen colony formation and with rabbit complement abolished the ability of progenitor cells to form colonies in soft agar. Quantitative absorption studies distinguished the antigens recognized by two of the anti-stem cell monoclonal antibodies from those detected by anti-H-2k 11-4.1 monoclonal antibody. These observations suggest that the antigens involved may play a role in the regulation of growth and differentiation of stem cells and undifferentiated leukemic cells.